7 



Easy Access Port Structure and Access Method 



Field of the Invention 

The present invention relates to an access structure, and more 
particularly to an access ports structure. 



Background of the Invention 

10 

Personal digital assistants, PDAs, have become necessities for 
businessman. A PDA can have functions such as managing personal data, 
managing a personal schedule, storing data, giving schedule reminders and so 
on. However, such management functions gradually are becoming 

15 insufficient, especially for those who require a larger memory space to store 
data or need to renew application programs often. Moreover, the increased 
complexity of the operation system and the application program also increase 
the need for a PDA with high storage capacity. 

Typical PDA designs include an expansion port for receiving an 

20 expansion card to expand the storage capacity and to increase the renewable 
functions thereof. Such expansion card is a memory card for expanding the 
memory space or an application program card for providing additional 
application software. However, the single expansion port is not enough for a 
user. For example, if an application program card is inserted into the single 
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port to provide additional software, an additional memory space cannot be 
provided by this PDA. Obviously, the single port design cannot satisfy all 
users. Therefore, a PDA with dual ports has been developed by engineers. 
Developing the PDA with dual ports gives rise to other problems. For 

5 example, when two expansion cards are respectively inserted into the dual 
expansion ports, how to recognize the exact expansion port to access the 
exact data becomes a challenge. Typically, the problem can be solved by 
either using an additional address line to create an additional register to store 
the status of the two ports or dividing the register of the original signal port to 

10 respectively store the status of the two ports. However, both such methods 
require an additional address line, which causes the register address to be 
different from that of the single port design. Therefore, the typical PDA with 
dual ports requires a new driver design. On the other hand, the additional 
address line also increases the complexity of the circuit. 

15 

Summary of the Invention 

According to the above description, the typical PDA with dual ports 
requires an additional address line to create an additional address to store the 

20 status of the two ports, which requires a new driver design. On the other 
hand, the additional address line also increases the complexity of the circuit. 
Therefore, it is a main object of the present invention to provide a structure 
with a plurality of ports. A global register is used in this structure to switch the 
plurality of ports. Each port has the same address in the present invention. 

25 In other words, it is not necessary to change the driver, which increases the 
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maintenance convenience. 

Therefore, the present invention provides an easy access ports structure. 
In accordance with the present invention, each port has a register bank. 
Each register bank has the same address. A global register is used in the 

5 present invention to store the status. When operating, the CPU accesses 
one port in accordance with the application program. The status values of the 
other ports are mapped to the global register. Therefore, the CPU also can 
understand the other ports status through the global register when accessing 
one port. According to the present invention, each port has the same 

10 address. Therefore, it is not necessary to change the driver, which increases 
the maintenance convenience. On the other hand, the present invention 
does not use an additional address line. The additional address line is 
required only when the address space is not enough for the global register to 
use, which reduces the complexity of the circuit. 

15 

Brief Description of the Drawings 

The foregoing aspects and many of the attendant advantages of this 
invention will become more readily appreciated as the same becomes better 
20 understood by reference to the following detailed description, when taken in 
conjunction with the accompanying drawings, wherein: 

Figure 1 illustrates a schematic diagram of a dual ports selective circuit 
in accordance with the present invention; 

Figure 2 illustrates a schematic diagram of a register bank in accordance 
25 with the dual ports structure of the present invention; 
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Figure 3 illustrates the dual ports structure without the multiplexer; 

Figure 4 illustrates a schematic diagram of a register banks in 
accordance with the structure described in the figure 3 of the present 
invention; 

5 Figure 5 illustrates a schematic diagram of a selective circuit with a 

plurality of ports in accordance with the present invention; 

Figure 6 illustrates a schematic diagram of the register banks in 
accordance with the structure with a plurality of ports in the present invention; 
Figure 7 illustrates the ports structure without the multiplexer and the IC 
10 circuit; and 

Figure 8 illustrates a schematic diagram of a register banks in 
accordance with the structure described in the figure 7 of the present 
invention. 

15 Detailed Description of the Preferred Embodiment 

Without limiting the spirit and scope of the present invention, the 
structure with a plurality of ports proposed in the present invention is illustrated 
with one preferred embodiment. One with ordinary skill in the art, upon 

20 acknowledging the embodiment, can apply the port structure of the present 
invention to various PDA apparatus. In accordance with the present invention, 
it is not necessary to use an additional address line to create an additional 
address to store the status of the other port. Therefore, the present invention 
does not require a new driver to drive it. On the other hand, it also can 

25 reduce the complexity of the circuit. 
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The address method of the structure in the present invention is same as 
the address method in the single port structure. Therefore, the driver design 
for the present invention is similar to the driver design for the single port 
structure, which is simple and increases the maintenance convenience. A 
5 dual ports structure used as an embodiment of the present invention is 
described in the following paragraphs. It is noted that the application of the 
present invention is not limited by the preferred embodiments described in the 
following. The present invention also can be used in a structure with a 
plurality of ports. 

10 Referring to figure 1, a schematic diagram of a dual ports structure 100 

is given in accordance with the present invention. Port A and port B comprise 
the dual ports structure. Each port has a register bank. Port A has register 
bank 110. Port B has register bank 112. Both register banks 110 and 112 
have the same address. Register banks 110 and 1 12 are typically composed 

15 of a status register, a control register, a data in register, a data out register and 
an I/O control register. A global register 104 is also used in the present 
invention to store a control value and the mapped status value from the port A 
or the port B. 

When performing the access process, the CPU 114 can access the port 
20 A or the port B in accordance with the control value stored in the global 
register 104. The other port that is not accessed by the CPU 114 maps its 
status value to the global register 104. Therefore, the CPU 114 can 
determine the port status through the global register 104. 

A multiplexer 106 and a selector are also used in the present invention. 
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The selector 108 is used to select an access register bank for the CPU 114. 
The multiplexer 106 is used to select a register bank for mapping to the global 
register 104. An address decoder 102 is used to decode the address signal. 
Then, the CPU 114 can control the selector 108 to access a port according to 

5 the control value stored in the global register 104 after decoding the address 
signal. On the other hand, the other port that is not accessed by the CPU 
114 can map its status value to the global register 104 through the multiplexer 
106. However, it is noted that the status values of the port A and the port B 
can be mapped to the global register 104 together if the global register 104 

10 has the enough storage space. Such structure does not use the multiplexer 
106. 

For example, if the port A is the port that the CPU 114 wants to access, 
the control value stored in the global register 104 is "0". At this time, the CPU 
114 can control the selector 108 to select the register bank 110, port A, as the 

15 access port through the address decoder 102. On the other hand, the status 
value of the register bank 112 can be mapped to the global register 104 
through the multiplexer 106. Therefore, the CPU 114 not only selects the port 
A as an access port but also recognize the status of the port B through the 
address decoder 102. 

20 Similarly, if the port B is the port that the CPU 1 14 wants to access, the 

control value stored in the global register 104 is "1". At this time, the CPU 
1 14 can control the selector 108 to select the register bank 112, port B, as the 
access port. On the other hand, the status value of the register bank 110 can 
be mapped to the global register 104 through the multiplexer 106. Therefore, 
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the CPU 1 14 not only selects the port B as the access port but also recognizes 
the status of the port A through the address decoder 102. It is noted that the 
user can set the Boolean value. The status values of the port A and the port 
B can be mapped to the global register 104 together if the global register 104 
5 has the enough storage space. Therefore, the multiplexer 106 can be 
removed. 

Referring to figure 2, a schematic diagram of a register bank is given in 
accordance with the dual ports structure of the present invention. The two 
register banks have the same address. If these values, such as the status 

10 value, the control value and so on, of port A are arranged in the address from 
XXX000 to XXX101 , the address from XXX1 10 to XXX 1 1 1 can be arranged to 
the global register. This global register is used to store a control value and a 
status value that is mapped from the port A or the port B. The port B maps 
the status value to the address XXX110 when the select signal stored in the 

15 address XXX111 of the global register indicates the port A is the access port. 
Therefore, the CPU 114 not only accesses port A but also recognizes the port 
B status. 

Contrarily, the port A maps the status value to the address XXX110 
when the select signal stored in the address XXX111 of the global register 
20 indicates that port B is the access port. Therefore, the CPU 114 not only 
accesses the port B but also recognizes the port A status. 

On the other hand, if the global register 104 has enough address for port 
A and port B to map their status values in the dual ports structure 100 of the 
present invention, the multiplexer 106 can be removed. Figure 3 illustrates 
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the dual ports structure without the multiplexer. When accessing this dual 
ports structure as shown in the figure 3, the CPU 114 can access port A or 
port B according to the control value stored in the global register 104. On the 
other hand, both the status values of the port A and port B can be mapped to 

5 the global register 104. Therefore, the CPU 114 can recognizes the port A 
and port B status through the global register 104. 

Referring to figure 4, it illustrates a schematic diagram of a register bank 
is given in accordance with the dual ports structure of the figure 3 of the 
present invention. The two register banks have the same address. If these 

10 values, such as the status value, the control value and so on, of port A are 
arranged in the address from XXX000 to XXX100, the address from XXX101 
to XXX1 1 1 can be arranged to the global register. This global register is used 
to store a control values and two status values that are mapped from the port 
A and the port B. For example, the port A and the port B map their status 

15 values to the address XXX101 and the address XXX110 when the select 
signal indicates the port A is the access port. Therefore, the CPU 114 not 
only accesses port A but also recognizes the port A and port B status through 
the global register. 

Contrarily, the port A and the port B map their status values to the 
20 address XXX101 and the address XXX110 when the select signal indicates 
that port B is the access port. Therefore, the CPU 1 14 not only accesses the 
port B but also recognizes the port A and the port B status through the global 
register. 

Although a dual ports structure is used to describe the above 
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embodiment, the present invention also can be used in a structure with a 
plurality of ports. Similarly, such structure with a plurality of also uses a 
global register to select an access port. The other ports can map their status 
to the global register. Therefore, the CPU not only selects the access port 

5 but also recognizes the status of the other ports through the global register. 

Referring to figure 5, a schematic diagram of a selective circuit with a 
plurality of ports is given in accordance with the present invention. This 
structure with a plurality of ports according to the embodiment is composed of 
Port A, port B, port C and port D. Each port has a register bank. Port A has 

10 the register bank 310. Port B has the register bank 312. Port C has the 
register bank 314. Port D has the register bank 316. The four register 
banks 310, 312, 314 and 316 have the same address. A global register 304 
is also used in the embodiment to store a control value and the mapped status 
value from the port A, port B, port C or port D. The control value is used to 

15 tell the CPU which is the access port. 

When performing the access process, the CPU 300 can access the port 
A, port B, port C or port D in accordance with the control value stored in the 
global register 304. The other ports that are not accessed by the CPU 300 
map their status value to the global register 304. Therefore, the CPU 300 can 

20 determine the status of all ports through the global register 304 during the 
access process. 

Similarly, a multiplexer 306 controlled by an IC circuit 318 is used to 
select the register banks for mapping to the global register 304. An address 
decoder 302 is used to decode the address signal. Then, the CPU 300 can 
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control the selector 308 to access a port according to the control value stored 
in the global register 304 after decoding the address signal. At this time, the 
other three ports that are not accessed by the CPU 300 can map their status 
values to the global register 304 through the multiplexer 306. It is noted that 

5 the status values of the port A, port B, port C and port D can be mapped to the 
global register 304 together if the global register 304 has the enough storage 
space. Such a structure does not use the multiplexer 306. 

Referring to figure 6, a schematic diagram of the register banks is given 
in accordance with the structure with four ports, port A, port B, port C and port 

10 D. The four register banks have the same address. If these values, such as 
the status value, the control value and so on, of port A are arranged in the 
address from XXX0000 to XXX1011, the address from XXX1100 to XXX1111 
can be arranged to the global register. This global register is used to store a 
control value and a plurality of status values that are mapped from port A, port 

15 B, port C or port D. 

The status values of the other three ports, port B, port C and port D, are 
mapped to the address from XXX1100 to XXX1110 when the control value 
stored in the address XXX1111 of the global register indicates that the CPU 
should access the port A. On the other hand, indication data are stored in the 

20 address XXX1 111. These data are used to tell the CPU which status values 
arranged in the address from XXX1100 to XXX1110 respectively belong to 
which port. Therefore, the CPU can determine all ports status through the 
global register. The data arrangement in the global register is not limited by 
the above description. 
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For example, if the global register 304 has enough address for port A, 
port B, port C and port D to map their status values, the multiplexer 306 and 
the control circuit 318 can be removed. Figure 7 illustrates the ports structure 
without the multiplexer 306 and the control circuit 318. When accessing this 
5 ports structure as shown in the figure 7, the CPU 300 can access one of the 
port A, port B, port C or port D according to the control value stored in the 
global register 304. On the other hand, all of the status values of the port A, 
port B, port C and port D can be mapped to the global register 304. 
Therefore, the CPU 114 can recognizes the status of the all ports through the 

10 global register 104. 

Referring to figure 8, it illustrates a schematic diagram of a register bank 
is given in accordance with the ports structure of the figure 7 of the present 
invention. The four register banks have the same address. If these values, 
such as the status value, the control value and so on, of port A are arranged in 

15 the address from XXX000 to XXX1010, the address from XXX1011 to 
XXX1111 can be arranged to the global register. This global register is used 
to store a control values and four status values that are mapped from the port 
A, port B, port C and the port D. For example, the port A, port B, port C and 
the port D respectively map their status values to the address XXX101 1 to the 

20 address XXX1110 when the select signal indicates the port A is the access 
port. Therefore, the CPU not only accesses port A but also recognizes the 
port A, port B, port C and the port D status through the global register. 

A global register is used in this present invention structure to switch the 
plurality of ports. Each port has the same address. In other words, it is not 
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necessary to change the driver, which increases the maintenance convenience. 
On the other hand, the present invention does not use an additional address 
line, which reduces the complexity of the circuit. 

As is understood by a person skilled in the art, the foregoing preferred 
5 embodiments of the present invention are illustrative of the present invention 
rather than limiting of the present invention. It is intended to cover various 
modifications and similar arrangements included within the spirit and scope of 
the appended claims, the scope of which should be accorded the broadest 
interpretation so as to encompass all such modifications and similar structure. 
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